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CHAPI'ER I 
PURPCSE AND SCOPE OF STUDY 
THE PROBLEM 
It was the object of this research to build a valid and reliable in-
ventory test in arithmetic for use at the beginning of the fourth grade. 
Diverse teaching methods, differences in the individual pupil's 
mastery of facts and process steps, and lack of use of the arithmetic 
skills during the summer months necessitate much review work and drill at 
the beginning of each school year. If an adequate inventory test can be 
constructed, the use of such a test will prevent a waste of time and will 
give added opportunity for developing understandings and for drill where 
repetition is needed. 
JUSTIFICATION 
Since there is no available inventory test which is adequate for be-
ginning fourth-grade pupils, there is a definite need for such a test to 
show the particular areas of arithmetic which must be reviewed before 
pupils start the fourth grade arithmetic program. Such a test should re-
veal to the fourth-grade teacher the range of arithmetic ability of her 
entering pupils. It should also indicate the nature and quantity of devel-
opmental work and of drill she may need to give certain children before 
they are ready for the fourth grade arithmetic program. Finally, this test 
may serve as a guide in the development of an enriched program for those 
children who have met the grade requirements in arithmetic. 
1 
SCOPE 
This test is constructed in such a way that it measures the child's 
understanding of the fundamentals of the primary arithmetic program. It 
is divided into three parts: 
Part I Vocabulary and fundamental knowledge 
Part II Computation: addition, subtraction, multiplication, and 
division 
Part III Problem solving 
Techniques which were employed in this study included construction of 
test items, a preliminary test to determine the differentiating value and 
difficulty of each item, the administration of the refined test to all 
fourth-grade pupils in a Massachusetts community in September, and finally, 
an analysis of the test in relation to intelligence quotient and arithmetic 
achievement. 
2 
CHAPI'ER II 
REVIEW OF THE LITERATURE AND RESEARCH 
Since the use of mathematics as a tool is imperative in adult life and 
modern living, it is essential that basic number facts and number processes 
be taught efficiently in the elementary school grades. According to 
Wilson1 ninety percent of adult figuring is contained in the four fundamen-
tal processes. Moreove~, since these number facts are the basis for all 
calculations, they must be mastered thoroughly before additional instruc-
tion is given. Thus it is important for the teacher to know the strengths 
and weaknesses of her class. 
It has been proved2 that more pupils fail in arithmetic than in any 
other subject in the elementary curriculum. Therefore, it is important 
that children's arithmetic practices be checked early. Wheat3 has said 
that arithmetic failures are cumulative. Each succeeding grade reveals a 
greater number of failures than the preceding grade. The primary-grade 
pupil who is a partial failure usually turns out to be a complete failure 
in the intermediate grades. 
However, according to Brueckner, 
Pupils of all levels of mentality from time to time encounter 
difficulties of a more or less temporary kind, some of which 
l Guy M. Wilson, Mildred B. Stone, and Charles c. Dalrymple, Teaching 
the New Arithmetic. (New York: McGraw-Hill Company, Inc., 1939) p. 7. 
2 Harry G. Wheat, The Psychology and Teaching of Arithmetic. (Boston: 
D. C. Heath and Company, 1937) p. 523.- -
3 Loc .. cit. 
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are easily eliminated, others of which may develop into 
serious disabilities becausfi the particular skills may 
be essential in other work. 
G. T. Buswell reports that failures in arithmetic may be traced to 
three sources: 
(1) the material of arithmetic, consisting of textbooks, 
practice exercises, and special devices; (2) the teacher's 
methods of instruction and her manner of presenting arith-
metic to the p~pils; and (3) the methods and mental process 
of the pupils.~ 
For these reasons, and because arithmetic is of such importance in daily 
life, each teacher must locate the cause of pupil failure and aid the 
pupil to master his weaknesses. 
Greene and Jorgensen6 state that one of the most helpful and important 
teaching aids is the location of defects in classes and in individuals. 
Brueckner and Grossnickle7remark that every teacher should discover the 
knowledge possessed by each new pupil and then adapt the arithmetic to the 
pupil's level of development. 
Quoting Brueckner once more: 
Pupils do not learn at the same rate nor do they learn the 
same body of information fr om any single experience. It is 
desirable that every effort be made to adapt the rate of 
progress of the class work to the ability of the pupil. To 
4 Leo J. Brueckner, "Diagnosis in Arithmetic," T_hirty-fourth Yearbook 
of the National Society for the Study of Education. (Bloomington, 
illinois: Public School Publishing Company, 1935) P• 275. 
5 Guy T. Buswell with the co-operation of Lenore John, Diagnostic 
Studies in Arithmetic. (Chicago: The University of Chicago, 1926) p. 1. 
6 Harry A. Greene and Albert N. Jorgensen, The Use and Interpretation 
of Educational Tests. (New York: Longmans, Green and Company, 1928) p. 39. 
7 Leo J. Brueckner and Foster E. Grossnickle, How to Make Arithmetic 
Meaningful. (Philadelphia: John C. Winston Company, 19'47)-p:-78. 
this end it is necessary that the teacher have information 
concerning the pupil's level of mental development, and 
reliable information .as to his readiness to undertake the 
work on the new step or process, including not only his 
ability in basic skills essential to the process to be 
presented but8also his understanding of the concepts that are involved. 
To discover pupils who are not ready for new work in arithmetic at the 
beginning of the fourth grade; to locate the strengths and weaknesses of the 
pupils; to organize instruction so that all of the important objectives of 
fourth-grade arithmetic can be taught, a testing program is essential. 
Greene and Jorgensen say that 11 tests are an exceedingly useful means 
to a most important end •••• the improvement of the conditions under which 
teachers teach and children learn.n9 Morton claims that tests furnish 
valuable information in that: 11 (1) both the teacher and pupil know what 
the pupil knows and can do, (2) the information may result in significant 
changes in later teaching plans, and (3) the data tells whether the pupil 
is weak or strong and where weaknesses ~re.ulO Remmers and Gage,ll Ros 5 ,12 
Spitzer,l3 and many others are all agreed that evaluation is extremely 
8 Leo J. Brueckner, "The Development of Ability in Arithmetic," 
Thirty-eighth Yearbook of . the National Society for the Study of Education. 
(Bloomington, illinois: Public School Publishing Company;-l939J p. 280. 
9 Greene and Jorgensen, ~· cit., p. 328. 
10 Robert Morton, Teaching Arithmetic in the Elementary School, II 
Intermediate. (Boston: Silver Burdett Company, 1939) p. 497. --
11 H. H. Remmers and N. L. Gage, Educational Measurement and Evalua-
tion. (New York: Harper and Brothers, 1943) p. 4. -
12 B. C. Ross, Measurement in Todayts Schools. 
Hall, 1944) P• 63. 
13 Herbert Spitzer, "Techniques for Evaluating 
tion in Arithmetic, 11 The Elementary School Journal. 
University of Chicago~eptember, 1948) p.21. 
(New York: Prentice-
the Outcomes of Instruc-
(Chicago: The 
5 
important in guiding the pupil. No one can dispute the importance of 
testing as an essential preparation for good teaching. Standard tests are 
valuable. However, they do not always meet the needs. The teacher of the 
incoming fourth-grade class must know what arithmetic knowledge her pupils 
have retained and what phases she must teach. An inventory test will give 
her this information. 
Brownell defines an inventory test as an 11evaluation most practicably 
undertaken (a) through testing programs in textbooks and manuals, (b) spe-
cially prepared tests constructed according to the local course of study, 
and (c) through observation.nl4 
According to Green, Jorgensen, and Gerberich an inventory test "is 
used as a preliminary check on the degree of mastery existing prior to in-
struction.1115 
Spitzerl6 maintains that the inventory test provides an excellent in-
troduction to what should be reviewed, although Tiegs17 claims that inven-
tory tests frequently sample too extensively and cannot serve as a safe 
guide to subject matter. 
14 William A. Brownell, "The Evaluation of Learning in Arithmetic," 
Sixteenth Yearbook of the National Council of Teachers of Mathematics, 
Arithmetic in General EdUcation. (New York:-Teachers College, Columbia 
University,-r94l) P• 245. 
15 Harry A. Greene, Albert N. Jorgensen, and Raymond Gerberich, 
Measurement and Evaluation in the Elementary School. (New York: Longmans, 
Green and Company, 1943) p.6i8-:-
16 Herbert F. Spitzer, The Teaching of Arithmetic. (Boston: Houghton 
Mifflin Company, 1948) p. 33~ 
17 Ernest W. Tiegs, Tests and Measurements in the Improvement of 
Learning. (Boston: Houghton Mifflin Company, 1939)-p: 468. 
6 
Brueckner and Grossnickle18 believe that an inventory test should be 
given at the beginning of the school year to analyse the needs of each 
individual. 
Finally, Green, Jorgensen, and Gerberich19 agree that teachers can 
and should construct their own test where no standardized tests are 
adaptable to the particular course of study. 
Thus, this inventory test in arithmetic for the fourth grade was con-
structed to evaluate previous arithmetic skills and to establish a basis 
for the arithmetic program. 
18 Brueckner and Grossnickle, ~· cit., p. 401 
19 Greene, Jorgensen, and Gerberich, op. cit., p. 151. 
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CHAPTER III 
PROCEDURE 
PLAN OF STUDY 
Greene, Jorgensen, and Gerberich state that "it is highly important 
that the test be definitely based upon the objectives of the course and 
also upon the course content. 111 Therefore, in the construction of this in-
ventory test for the fourth grade, the course of study in arithmetic for 
Community X, the arithmetic textbooks for the primary grades, and the State 
course of study in arithmetic were consulted. 
The content of the test was chosen to meet the following general 
objectives of the arithmetic course in the primary grades: 
I. To develop clear and adequate mathematical 
concepts. 
II. To develop efficient computation 
III. To develop judgement in quantitative 
situations 
The specific objectives to be measured are: 
I. Number abilities 
II. Number concept 
A. Count by 2 1 s, 5's, 10 1 s, 100 1 s 
B. Place value of tens, hundreds, thousands 
c. Read and write Arabic numbers 
up to 10,000 
1 Greene, Jorgensen, and Gerberich, op. cit., p. 161 
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D. Read and write Roman numerals up to 12 
III. Addition 
A. Know readily the 100 addition facts 
B. Know addition facts by endings 
combinations 
c. Add 3 and 4 figure columns with 
no more than 4 addends 
1. Simple addition - no carrying 
2. Addition with carrying 
IV. Subtraction 
A. Knowreadily the subtraction facts 
B. Subtract 3 and 4 digit examples 
1. Use of zero 
2. Use of "borrowing" 
V. Multiplication 
A. Know readily the multiplication facts 
up to 9 x 5 
B. Multiply with 3 figure multiplicand 
and 1 figure multiplier 
c. Multiply with zero 
VI. Division - know readily the division 
facts up to 45 + 9 
VII. Know and use meaningfully arithmetic symbols 
and terms in connection with addition, 
subtraction, and multiplication 
VIII. Know and be able to use the 
9 
following measurements: 
A. Time 
B. Calendar 
c. Ruler and yardstick 
D. Liquid measure 
IX. u. s. money 
A. Recognize coins 
B. Read and write numbers using dollar 
sign and decimal point 
c. Add, subtract, and multiply 
dollar~ and cents 
X. Solve one-step problems involving 
skills already mastered 
n. Check examples f .or accuracy 
Once the objectives of the arithmetic curriculum were determined, it 
was necessary to construct proper objective items. After a careful study 
of what constitutes good test construction as set up by Greene, Jorgensen, 
and Gerberich, 2 Orleans,3 Rinsland,4 Russell,5 and others, the writer felt 
that the multiple-choice type of question would be best for Part I, 
vocabulary and fundamental knowledge. The four response type was selected 
as most suitable. Twenty items were thought to be a sufficient sampling. 
t Greene, Jorgensen, and Gerberich, op. cit. 
3 J. S. ~leans and G. A. Sealy, Objective Tests. (Chicago: World Book 
Company, 1928) 
4 H. D. Rinsland, Constructing Tests and Grading in the Elementary and 
High School Subjects. (New York: Prentice-Hall, Inc., 1938} 
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Part II was divided into four sections each covering one phase of 
computation. They were as follows: (a) twenty-six addition items; (b) 
twenty-nine subtraction items; (c) twenty-eight multiplication items; and 
(d) fifteen division items. 
Part III contained thirty problems. 
BACKGROUND OF SAMPLE 
Community X is a City of approximately fifteen thousand people. For 
the most part the population is dependent on factories for employment. 
The shoe industry predominates, but there are other manufacturers which 
offer varied employment. Many children come from homes where both parents 
work. Some are bus pupils who liv~ on out-lying farm districts. 
Each school contains a representative group in that the socio-economic 
backgrounds of the children are varied as well as their mental abilities. 
THE PROGRAM OF TESTING 
The preliminary test was administered in June to sixty third-grade 
pupils in arithmetic by their own teachers. The writer corrected the 
tests. 
The item results for the 25 percent of the pupils who scored highest 
were compared with the 25 percent who had the lowest scores in Part I 
(vocabulary and fundamental knowledge) and Part III (problem solving). 
Because a marked difference was found between the two groups for each item, 
it was felt that no item needed to be revised. However it was deemed ad-
visable to include seven more division items of fourth grade level. 
1.1 
On April 12 and 13, 1949, The Metropolitan Achievement Test, Elementary 
Battery, Form Twas administered to all third grade classes throughout the 
community. Each teacher corrected the class tests. The same classes took 
the Otis Quick-Scoring Mental Ability Tests, Form B on June 8, 1949. These 
data were later made available for use ilil ~.this investigation. 
In September, 1949, the revised inventory test with a total of 154 
items was administered by four fourth-grade teachers to their classes. 
This provided a sample of 124 pupils. The writer corrected and analysed 
the tests. 
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CHAPTER IV 
ANALYSIS OF DATA 
The primary purpose of this study was to construct and validate an in-
ventory test in arithmetic for use at the beginning of the fourth grade. 
This experimental testing program has served a secondary purpose by re~eal­
ing the strengths, weaknesses, and levels of understanding in arithmetic of 
the pupils upon entering fourth grade. Thus, information has been made 
available which has been helpful in planning not only the basic program in 
fourth grade arithmetic, but also in planning the enriched program. 
After correcting the inventory test, an item analysis was made to find 
the percent of correct responses for each item of each test. All the data 
collected were tabulated by schools and also for all groups combined. 
Table I shows the percent of correct responses for the Vocabulary Test 
which includes vocabulary and information items. In Items 1 and 2 dealing 
with the reading of numbers, only School C received 100 percent. Any class 
receiving lower than 80 percent should certainly review the work. Thus all 
schools with the exception of School C should review reading and writing of 
numbers. 
Roman numerals definitely need much more work as indicated by the low 
percents for Items 3 and 4. School C had a low of 17 percent while the 
highest was attained by School B with 66 percent. 
School B did the best on the items regarding size of quantity (see 
Items 5 and 6). Nonetheless this, too, should be reviewed by all the 
schools. 
1.3 
TABLE I 
PERCENT OF CORRECT RESPONSES FOR EACH ITEM FOR EACH FOURTH-GRADE GROUP AND 
FOR ALL GROUPS COMBINED: VOCABULARY TEST 
Item Percent Correct 
Number 
School A School B School C School D All Schools 
1 59 69 100 88 78 
2 73 72 79 50 62 
3 65 66 17 23 45 
4 46 44 24 38 39 
5 78 59 66 62 67 
6 65 81 55 81 70 
7 70 75 55 65 67 
8 84 75 72 62 15 
9 92 88 76 77 89 
10 73 78 69 73 74 
11 43 53 41 62 49 
12 49 53 52 62 53 
13 65 63 62 50 61 
14 84 81 72 88 82 
15 49 38 24 27 36 
16 68 56 41 54 56 
17 62 63 45 58 58 
18 59 56 31 35 47 
19 51 59 10 42 41 
20 24 16 14 15 18 
Number 37 32 29 26 124 
Mean 62.95 62.25 50.25 55.60 58.35 
14 
The hi 1 hest scores for the test as a whole were on Items 7 through 10 
dealing witJ money. Schools A and B did equally as well, although School B 
was more co sistent. Some review work should be done in these two classes, 
while the o her two schools need t o do much more work. 
In Iter 11 where a large sum of money must be written, there is a 
definite fa"ling when the percent for all schools is 49. 
Linear measure must be reviewed as indicated by Item 12 and 13 with 
percents rarging from 49 to 65. 
All scrools received a fairly high score on the question of which is 
largest in J iquid measure. 
The scores for time as represented by I tems 15 and 16 are low -- 14 
percent for ~chool C and 62 percent, the highest, for School A. This 
should be re~iewed. 
On the ~hole, School A did the best work with a mean of 62.95 percent. 
School B was a close second with 62.25 percent. The mean for the entire 
city was 58.35 percent. Thus a great _ deal of review work should be done 
dealing with vocabulary and information. 
Table I - represents the percent of correct responses for each i tem in 
the addition test. 
As indi~ated by the large number who obtained scores of 100 percent for 
the first fi e items, the addition facts have been mastered by all classes. 
School A received the highest grades. 
Adding by endings has also been mastered for the most part, although 
the scores of 66 percent for School C and 62 percent for School D in Item 8 
indicate that some more work should be done with those two classes. 
TABLE II 
Pi:iliCENT OF CORRECT RESPONSES FOR EACH ITEM FOR EACH FOURTH-GRADE GROUP AND 
FOR ALL GROUPS COMBINED: ADDITION TEST 
Item Percent Correct 
Number 
School A School B School C School D All Schools 
1 100 97 100 100 99 
2 100 100 100 96 99 
3 97 97 93 92 96 
4 100 97 100 100 99 
5 97 97 93 100 97 
6 84 91 83 88 87 
7 86 97 83 85 88 
8 84 84 66 62 75 
9 84 94 76 81 84 
10 86 91 83 77 84 
ll 95 94 93 88 93 
12 100 81 79 92 89 
13 86 84 76 88 84 
14 95 90 72 88 88 
15 89 90 76 85 87 
16 59 78 59 77 68 
17 73 63 59 85 70 
18 65 63 48 54 58 
19 68 56 45 50 56 
20 73 66 48 42 59 
21 57 50 45 58 53 
22 51 63 41 38 49 
23 84 69 59 69 71 
24 68 56 41 50 55 
25 54 47 34 35 44 
26 46 38 24 31 36 
Number 37 32 29 26 124 
Mean 80.04 78.19 68.31 73.50 75.69 
., n 
1. 
Single column addition as found in Items 11 - 13 was fairly high in 
all schools, but highest in School A. School C should do some review work. 
In Items 16 and 17, both School A and School C totaled 59 percent 
which indicates there is a need for more work on two column addition. 
The very low scores found in Items 18 through 26 shows that review, 
and in some cases, reteaching of three column addition, broken column 
addition, and addition of dollars and cents must be done in all four 
schools. 
Once more School A led the others with a mean of 80.04 percent with 
School B second, scoring 78.19 percent. The City-wide mean was 75.69 per-
cent. 
The percent of correct responses for the subtraction test shown in 
Table III revealed that subtraction facts have been mastered. No school 
made perfect scores for the entire first five items pertaining to the facts, 
but School A was consistent with 97 percent for each item. 
Subtraction by endings as shown in Items 6 - 9 was fairly well mastered 
School D received 69 percent for Item 8, while School C received 97 percent 
for the same item. 
Two figure subtraction {see Items 10 and 11) was well done, no school 
going below 81 percent. 
Subtraction by endings in the higher decades was poor and needs to be 
reviewed by all as revealed in Items 12 and 13. School D received 35 per-
cent as a low in Item 13, while School A scored 73 percent for the same 
item. 
School B fell down on Items 16 and 17 which were subtraction of three 
1.7 
TABLE III 
PERCENT OF CORRECT RESPONSES FOR EACH ITEM FOR EACH FOURTH-GRADE GROUP AND 
FOR ALL GROUPS COMBINED: SUBTRACTION TEST 
Item Percent Correct 
Number 
School A School B School C School D All Schools 
1 97 81 93 88 91 
2 97 94 100 92 96 
3 97 97 100 92 97 
4 97 91 83 88 91 
5 97 94 97 88 95 
6 92 84 93 81 88 
7 92 78 97 81 87 
8 89 84 97 69 86 
9 92 91 93 85 91 
10 86 84 90 77 84 
11 86 81 83 85 84 
12 65 63 55 65 62 
13 73 59 62 35 59 
14 86 78 76 81 81 
15 76 63 66 73 70 
16 89 69 90 81 83 
17 95 59 72 77 77 
18 81 63 66 58 68 
19 84 69 59 65 70 
20 73 53 52 46 58 
21 81 66 45 62 65 
22 78 53 38 62 59 
23 54 63 41 54 53 
24 65 63 34 46 53 
25 86 75 76 77 79 
26 57 44 21 46 43 
27 76 59 28 35 52 
28 68 50 17 50 48 
29 57 44 14 46 41 
Number 37 32 29 26 124 
Mean 81.59 70.76 66.83 68.44 72.45 
18 
and four digits without borrowing. They scored 69 percent and 59 percent 
for the two items, whereas School A scored 89 percent and 95 percent for 
the same two items. School B needs to review. 
Subtraction examples of two, three, and four digits with borrowing, 
with zeros in the minuend and in the subtrahend, and with dollars and cents 
should all definitely be reviewed by Schools B, C, and D since all scores 
for Item 18 through 29 were lower than 77 percent. School A did fairly 
well with these items, but they too need some review as indicated by the 
57 percent in Items 26 and 29. 
Schools A and B once more were the leaders with a mean of 81.59 per-
cent and 70.76 percent respectively. The City-wide mean was 72.45 percent. 
Table IV shows the percent of correct responses for each item in the 
multiplication test. 
The first ten items represent the multiplication facts. School C has 
done the best in this part of the test. On only two of these items did 
they score below 83 percent. The two items they failed were 0 x 7 and 
5 x o. However, the other schools were low in all the facts except 6 x 1. 
Thus, it is advisable that School D review the multiplication facts with 
zeros, whereas in all other schools the facts should be retaught. 
All other multiplication - two and three figure multiplicand and one 
figure multiplier - must be retaught as indicated by the very low scores 
for the remainder of the items. 
School C was most consistent in this test. They received one · score of 
3 percent (Item 26) while all others were well over 24 percent. 
School C received the highest mean - 53.89 percent which is not high 
1.9 
TABLE IV 
PERCENT OF CORRECT RESPONSES FOR EACH ITEM FOR EACH FOURTH-GRADE GROUP AND 
FOR ALL GROUPS COMBINED: MULTIPLICATION TEST 
Item Percent Correct 
Number 
School A School B School C School D All Schools 
1 54 56 90 69 66 
2 35 22 83 31 42 
3 78 81 97 85 84 
4 65 56 34 42 51 
5 76 50 86 77 68 
6 41 25 83 31 45 
7 43 47 17 27 35 
8 51 41 86 77 62 
9 59 53 90 77 69 
10 65 81 83 100 81 
11 51 63 59 88 64 
12 19 25 52 69 39 
13 38 50 48 50 46 
14 32 41 66 77 52 
15 11 25 62 50 35 
16 16 16 66 69 39 
17 5 22 59 50 32 
18 ll 16 62 46 32 
19 8 6 34 15 15 
20 14 13 45 46 28 
21 5 13 38 31 20 
22 8 9 38 31 20 
23 11 9 .31 50 23 
24 11 6 34 50 23 
25 8 9 31 46 22 
26 5 3 .3 12 6 
27 5 0 24 15 11 
28 14 9 28 27 19 
Number 37 32 29 26 124 
Mean 29.61 30.25 53.89 5.1.36 40.32 
20 
at all. School D received 51.36 percent, while the leader of the previous 
three tests, School A made a low of 29.61 percent. The City-wide mean was 
40.32 percent. 
The percent of correct responses in the division test as shown by 
Table V indicates that this process also must be retaught throughout all 
the schools • 
. School C received 83 percent and School B, 72 percent for Item 4 
which was the only item which scored above 80 percent. 
Most of the scores ranged between 10 percent and 50 percent. 
The City-wide mean was 28.67 percent. School C had the highest mean 
with 37.62 percent. School B had 29 percent followed closely by School D 
with 28.57 percent. School A once more was the lowest with 21. 24 percent. 
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TABLE V I 
PERCENT OF CORRECT RESPONSES FOR EACH ITEM FOR EACH FOURTH-GRADE GROUP AND I' FOR ALL GROUPS COMBINED: DIVISION TEST 
'I 
II 
Item Percent Correct I 
Number I I 
School A School B School C School D All Schools I 
1 49 69 52 54 56 
2 35 38 62 50 45 
3 24 34 76 46 44 
4 38 72 83 54 61 
5 35 50 79 50 53 
6 22 34 59 42 38 
7 14 22 28 19 20 
8 51 72 69 46 60 
9 27 47 24 31 32 
10 30 34 66 46 43 
11 19 25 48 15 27 
12 24 25 62 42 37 
13 19 22 66 19 31 
14 11 22 3 19 14 
15 11 13 3 15 11 
16 8 6 7 12 8 
17 8 13 3 8 8 
18 8 3 0 8 4 
19 3 0 0 8 2 
20 5 6 0 8 4 
21 5 3 0 8 4 
Number 37 32 29 26 124 
Mean 21.24 29.00 37.62 28.57 28.67 
Problem solving throughout the City is also very weak as revealed by 
Table VI. 
Item I, a problem in subtraction of money, was well done by all 
schools, with 86 percent being the lowest score. 
But Item 2 which involved multiplication was poorly done. Schools A 
and D had 65 percent, while School B rated 75 percent, and School D 79 
percent. 
There was a great variance in Items 3 and 5 which was simple column 
addition. School D received 73 percent and 65 percent while School C had 
90 percent and 79 percent. 
Problem solving shows a definite need for more drill. Even the areas 
which were well done in the previous tests were poorly done in this section. 
Same children encountered difficulty in reading the problems, while 
some omitted the dollar and cents sign. If they couldn't read the problem, 
a great many took the numbers and added regardless of what process was to be 
used. A great many others jumped to conclusions when several numbers 
appeared and used the first one that struck their eye. 
The City-wide mean was 49.53 percent. Schools A and B were the two 
highest with 52.93 percent amd 52.43 percent. 
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TABLE VI 
PERCENT OF CORRECT RESPONSES FOR EACH ITEM FOR EACH FOURTH-GRADE GROUP AND 
FOR ALL GROUPS COMBINED: PROBLEM SOLVING 
I tem Percent Correct 
Number 
School A School B School C School D All Schools 
1 95 91 86 88 91 
2 65 75 79 65 71 
3 84 75 90 73 81 
4 62 63 76 65 66 
5 86 81 79 65 78 
6 46 47 45 50 47 
7 68 56 55 62 61 
8 73 78 79 65 75 
9 73 75 86 62 75 
10 46 44 62 31 46 
11 78 78 72 69 75 
12 41 16 14 23 24 
13 32 44 7 38 31 
14 49 34 17 54 39 
15 59 50 45 54 53 
16 62 72 79 42 65 
17 38 44 14 38 34 
18 62 69 45 73 62 
19 59 63 52 69 61 
20 24 19 7 15 17 
21 14 44 24 15 24 
22 32 19 21 12 22 
23 62 41 38 31 36 
24 70 66 59 38 60 
25 24 22 14 15 19 
26 41 50 34 19 37 
27 24 25 41 12 26 
28 57 66 48 31 52 
29 54 50 59 31 49 
30 8 16 0 12 9 
Number ~. ·: 37 32 29 26 124 
Mean 52.93 52.43 47.57 43.90 49.53 
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There were 154 items in the writer's inventory test in arithmetic for 
the beginning fourth grade class in September. The score distribution as 
shown by Table VII reveals that no pupil received a higher score than 139 
out of a possible 154. Results reveal that there were items of challenging 
difficulty. From an inventory point of view, it showed that there are 
II definite areas that need to be retaught as well as other areas which 
I should be reviewed. 
I 
The City-wide median was 85.12. School B was the highest with 87. 
The correlation between the writer's inventory test and the Otis 
I Quick-Scoring Mental Ability Test which had been given to the pupils in 
June, 1949 was .3874. Such a low correlation indicates that the inventory 
test did not test intelligence. 
The correlation between the arithmetic fundamental section of the 
Metropolitan Achievement Test (given in April, 1949) and the arithmetic 
fundamentals of the writer's inventor,y test was .6412. The correlation 
between the problem solving found in the Metropolitan Achievement Test and 
the problem solving section of the inventory test was .6380. These two 
correlations, between the Metropolitan Achievement Test and the inventory 
test, though not as high as they might be, shows a relationship. 
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TABLE VII 
SCORE DISTRIBUTION AND CUMULATIVE PERCENTAGE FOR FOURTH-GRADE PUPILS IN 
FOUR SCHOOLS AND FOR ALL SCHOOLS COMBIN.IID 
Distribution of Scores 
Score School A School B School C School D All Schools 
Intervals 
No. Percent No. Percent No. Percent No. Percent No. Percent 
130-139 1 100 1 100 0 1 100 3 100 
120-129 2 97 2 97 0 4 96 8 98 
110-119 2 92 5 91 5 100 2 81 14 91 
100-109 6 86 2 75 4 83 1 73 13 80 
90- 99 5 70 5 69 4 69 3 69 17 67 
80- 89 6 57 4 53 2 55 4 58 16 56 
70- 79 4 40 3 41 7 48 1 42 15 43 
60- 69 8 29 2 31 3 24 5 38 18 31 
50- 59 3 8 3 25 3 14 1 19 10 16 
40- 49 0 0 2 16 0 3 2 15 4 8 
30- 39 0 0 2 9 0 3 0 8 2 5 
20- 29 0 0 1 3 1 3 2 8 4 3 
1154 Items N. 37 N. 32 N. 29 N. 26 N • . .124 
j Median 85.35 87.00 82.00 84.50 85.12 
!I 
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CHAPI'ER V 
SUMMARY AND CONCLUSIONS 
SUMMARY OF THE PROCEDURE 
In June, 1949, a preliminary test was administered to sixty third-
grade pupils in arithmetic. 
After the item results for the 25 percent of the pupils who scored 
highest were compared with the 25 percent who had the lowest scores, it was 
felt that no item needed to be revised. However, seven more division items 
of fourth-grade level were included. 
All third-grade classes in the community took the Metropolitan Achieve-
ment Test in April, 1949 and the Otis Quick-scoring Mental Ability Test in 
June, 1949. 
An inventory test in arithmetic with a total of 154 items was adminis-
tered to four fourth-grade classes in September, 1949. 
The otis Quick-Scoring Mental Ability Test and the arithmetic funda-
mental and problem sections found in the Metropolitan Achievement Test were 
used in a correlation study with the writer's inventory test. 
CONCLUSIONS 
It must be remembered that an inventory test covers a broad area. 
Therefore, conclusive statements should not be made. However, it may be 
said that, in general, the classes showed an adequate understanding of the 
following: 
addition facts 
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addition by endings 
single column addition 
subtraction facts 
subtraction by endings 
two figure subtraction with no borrowing 
Following are other conclusions derived after the analyses were made: 
1. 124 pupils was too small a sampling on which to base norms. 
2. The correlation between the writer's inventory test and the 
intelligence test showed that it was not an intelligence test. 
3. Vocabulary and fundamental knowledge were weak throughout the 
community. 
4. Addition with 3 columns, with 'broken columns, and with dollar and 
cents sign need more drill. 
5. More drill should be given in subtraction with borrowing. Also, 
more practice is needed with the use of the zero as well as with dollar 
and cents. 
6. All multiplication facts must be reviewed and must be mastered 
before beginning the fourth grade program. 
7. Much work should be done with problem solving. 
SUGGESTIONS FOR FURT~R STUDY 
1. A larger population could be sampled, not only in Community X, but 
also elsewhere. 
2. A correlation between reading achievement and problem solving might 
be undertaken. 
3. A retest at the end of a month might yield further information for 
28 
the development of the fourth grade arithmetic program. 
4. After the administration of this test for successive years, the 
test might be standardized for this Community. 
5. Correlation between the teacher's final mark in Arithmetic in 
June and the results of the inventory test in September might be of 
interest. 
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APPENDIX B 
GENERAL DIRECTIONS FOR ADMINISTERING 
1. Make yourself familiar with the test and the directions before 
attempting to administer the test. 
2. In administering the test, follow the instructions explicitly. 
Read aloud the directions to the class. Make sure every pupil understands 
what is to be done. 
3. A natural classroom situation should prevail in the room in which 
the test is to be given. No interruptions or distractions should be per-
mitted unless of an emergency nature. 
4. No other material beside the test should be on the desks. Pencils 
should be sharpened. An extra supply of sharpened pencils should be 
available if a pupil breaks his pencil. 
5. Allow ample time for each sitting. It is important that the 
timing be kept accurately. A watch with a second hand will do if a stop 
watch is not available. It is advisable to make a written note of the 
time when the signal is given to begin and the time when it should be 
given to stop the test. 
6. After the test begins, walk quietly about the room to see that 
the pupils are: 
a. working on the right pages of the test 
b. indicating the answers by the proper methods 
c. not wasting time 
d. not hampered by pencil breaking 
'I 
TIME 
First Sitting: 
Part I Vocabular.y and Fundamental Knowledge 
Part II A Computation - Addition 
Part II B Computation - Subtraction 
Second Sitting: 
Part II C Computation - Multiplication 
Part II D Computation - Division 
Third Sitting: 
Part III Problem Solving 
1.5 minutes 
1.5 llinutes 
1.5 minutes 
45 minutes 
1.5 minutes 
10 minutes 
25 minutes 
40 minutes 
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Part I 
Vocabulary and Fundamental Knowledge 
Directions: Read each question carefully. Decide which of the four 
answers is correct. In the Answer Column write the letter 
of the answer which you have chosen. 
1. How should 9026 be read? 
a. nine, zero, two, six 
b. nine thousand twenty-six 
c. nine thousand two hundred six 
d. nine hundred twenty-six 
2. How should 5425 be read? 
a. five thousand forty-two hundred five 
b. five, four thousand twenty-five 
c. five thousand forty-two 
d. five thousand four hundred twenty-five 
3. How should you read VIII? 
a. 13 
b. 4 
c. 9 
d. 8 
Answer Column 
1. 
2. 
3.-----
4. How should the number 4 be written in Roman numerals? 
a. IV c. IIII 
b. VI d. xr 4. 
5. Which one of these numbers is the largest? 
a. 976 c. 9006 
b. 9076 d. 9070 5. 
6. Which one of these numbers is the smallest? 
a. 225 c. 2225 
b. 2025 d. 2005 6. 
36 
37 
Answer Column 
7. A quarter equals how many nickels? 
a. 4 c. 3 
b. 25 d. 5 7. 
8. One dollar equals how many dimes? 
a. 100 c. 10 
b. 4 d. 20 8. 
9. The sign$ stands for what? 
a. cents c. dollars 
b. yards d. feet 9. 
10. How much does 2 dimes, 2 nickels, and 4 cents equal? 
a. 26 cents c. 34 cents 
b. 8 cents d. 24 cents 10. 
11. How should four hundred seven dollars and 
eleven cents be written? 
a. $407.11 c. $4007.11 
b. $47.11 d. $470.11 11. 
' 12. How many inches are there in a yard? 
a. 12 c. 3 
b. 36 d. 24 12. 
13. Which of these numbers tells how many inches in a foot? 
a. 36 c. 24 
b. 12 d. 3 13. 
14. Which one of these is the largest? 
a. quart c. gallon 
b. pint d. cup 14. 
15. At half past four: 
a. the long hand will be on four and the 
short hand will be on six 
b. the long hand will be past six and the short 
hand will be on five 
c. the long hand will be on five and the short 
hand will be on four 
d. the long hand will be on six and the short 
Answer Colillnn 
band will be past four 15. 
16. What time does the clock show? 
(~; \ a. 5:15 1 \'~ b. 3:25 c. 2:25 ( '1, d. 3:05 5 ' 
-· 
17. An answer found by adding is called what? 
a. sum c. product 
b. remainder d. quotient 
18. An answer found by subtracti ng is called what? 
a. product c. remainder 
b. sum d. quotient 
19. An answer found by multiplying is called what? 
a. remainder c. sum 
b. quotient d. product 
20. In finding the cost of a number of things at the 
same price, the price and the number are: 
a. divided c. subtracted 
b. multiplied d. added 
-----
16. 
17. 
18. 
19. 
20. 
------
Score 
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Part II A 
Computation - Addition 
Directions: Work each example carefully. Write the answer underneath 
the example. 
Add: 
1. 5 
4 
6. 14 
7 
11. 3 
9 
4 
16. 86 
47 
28 
73 
21. 46 
387 
4837 
9 
26. $37.56 
80.49 
87.65 
65.70 
2. 7 
6 
7. 12 
2 
12. 5 
1 
7 
6 
17. 39 
48 
74 
23 
22. 86 
847 
8 
8973 
3. 8 
9 
B. 29 
8 
13. 9 
7 
4 
8 
18. 654 
895 
123 
247 
23. $1.05 
8.39 
.65 
4. 7 
0 
9. 16 
7 
14. 82 
74 
37 
19. 476 
385 
279 
906 
24. $27.35 
15.86 
37.49 
s. 4 
1 
10. 8 
7 
6 
15. 28 
54 
37 
20. 5087 
2416 
1943 
3214 
25. $55.29 
1.30 
.98 
19.45 
Score 
--
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Part II B 
Computation - Subtraction 
Directions: Work each example carefully. Write the answer underneath 
the example. 
Subtract: 
1. 9 
~ 
6. 13 
6 
11. 48 
25 
16. 567 
230 
21. 60 
29 
2. 7 
2 
7. 12 
9 
12. 31 
9 
17. 7826 
2304 
22. 504 
44 
26. $17.65 27. $6.00 
9.89 2.67 
3. 6 
J 
B. 14 
.2 
13. 85 
7 
18. 36 
18 
23. 305 
39 
28. $8.00 
2.09 
4. 9 
0 
9. 10 
2 
14. 77 
37 
19. 63 
49 
24. 405 
309 
29. $49.40 
29.87 
5. 8 
4 
10. 27 
12 
20. 472 
283 
25. $28.75 
13.04 
Score 
---
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Part II C 
Computation - Multiplication 
Directions: Work each example carefully. Write the answer bel~• 
the example. 
Multiply: 
1. 9 
4 
6. 6 
8 
11. 34 
2 
16. 21L. 
6 
21. 907 
4 
26. $7.86 
8 
2. 8 
6 
7. 5 
0 
12. 64 
4 
17. 824 
4 
22. 800 
6 
27. $2.07 
6 
3. 6 
1 
B. 4 
. 7 
13. 50 
..1 
18. 379 
_2 
23. 301 
7 
28. $9.00 
4 
4. 0 
1 
9. 3 
8 
14. 28 
2 
19. 654 
8 
24. $5.16 
4 
5. 5 
6 
10. 4 
2 
15. 86 
J± 
20. 820 
___] 
25. $3.25 
_7 
Score 
---
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Part II D 
Computation - Division 
Directions: Work each example carefully. Write the answer above 
the example. 
Divide: 
l. 2)b 2. 3)24 3. 4)30 4. 5)20 5. 6)2'4" 
6. 7)3r'" 7. 7)49 8. 5)0 9. 9)9 10. 3)21 
11. 8 ) 4'8""" 12. 9)Jb 13. 6)1ib 14. 4)I7 15. 5)13 
16. 3)156 17. 4)'84.0 18. 3)'84" 19. 4):rcm- 20. 4)123 
21. 5)103 
Score 
Part III 
Problems 
Directions: Read each problem carefully. Work each problem and write 
the answer in the Answer Column. Do your work under 
each problem. 
Answer Column 
1. Mae bought a pencil for 4¢. How much change 
should she get from a dime? 1. 
2. How much money do you need to buy 4 stamps 
at 3¢ each? 2. 
3. Our class plans to have a library. Bob will 
bring 5 books, Mary 8, Dick 5 and Jane 6. 
How many books will there be in our library? 3. 
4. The doctor gets $4 for every call he makes. 
How much does he earn for 5 calls? 4. 
5. The doctor drove 3 miles, 6 miles, 4 miles, 
7 miles, and 2 miles on these calls. How many 
-----
------
-----
-----
miles did he drive? c 
,;)o -----
6. The first grade room has eight tables. 
4 children are sitting at each table. How 
many children are in the first grade? 6. 
-----
1. A vacation lasted a week and 2 days. How many 
days long was it? 7. 
-----
8. John had 2 nickels. He earned a dime. 
How many cents did he have then? 8. 
-----
9. Tom rode 12 miles on his bicycle one day and 
9 on the next. How many miles did he ride I 9. 
-----
Answer Column 
10. Vfuen it is 20 minutes past 11 o'clock the short 
hand is near 11. Where will the long hand be? 10. 
11. John had 27 marbles. He lost 13 of them. How 
many marbles had he left? 11. 
12. Jo~ is taking music lessons. He has to practice 
an hour each day. Today, he practiced 38 minutes. 
How many more minutes has he to practice? 12. 
13. How much did Dick save by buying a book for $.78 
that had been priced $1.25? 13. 
14. Helen Had $3.10. She spent $2.35 for a dress. 
How much did she have left? 14. 
15. Jane went to the store for her Mother. She 
bought eggs for 65¢, milk for 21¢, and butter 
for 45¢. How much did she spend? 15. 
16. Lois bought a flower vase. She paid the 
clerk 3 nickels and 2 pennies. How many 
cents did she pay for the vase? 16. 
17. Yesterday I planted 96 bulbs. Today I planted 
144 bulbs. If I plant 113 more tomorrow, how 
many will I bave planted all together? 17. 
18. Tom put 42 books on one shelf, 38 books on 
another, and 35 books on still another. How 
many books did he put away? 18. 
-----
-----
-----
-----
-----
-----
------
19. There are 31 days in January, usually 28 days 
in February, and 31 days in March. How many 
days are there in these 3 months? 19. 
20. If May spends $1.37 for groceries, how much 
change should she get from a ten dollar bill? 20. 
-----
Answer Column 
21. How much more have I when I have 2 quarters 
than when I have 2 dimes and 2 nickels? 21. 
22. What number comes just after 99? 309? 999? 22 .• 
23. Find the cost of 4 dozen oranges when they 
are 35¢ a dozen. 23. 
24. There are 4 quarts in one gallon. How 
many quarts are there in 2 gallons? 24. 
25. One yard and 1 foot are how many feet? 25. 
26. One foot and 3 inches are how many inches? 26. 
27. Ann brought 36 red tulips to school from 
her own garden. She put them in 4 vases. 
Each vase had the same number of tulips in 
it. How many tulips were in each vase? 27. 
28. Mark's father gave him 20 cents to pay for his 
milk at school. The milk costs 5 cents a bottle. 
How many days will Mark be able to buy milk? 28. 
29. Mother gave Ann 10 cents to buy some 
valentines. The valentines were 2 cents 
each. How many could Ann buy? 29. 
30. Mr. Wells started to mow his lawn at 2:15 p. m. 
and finished at 5:45 p. m. How many hours did 
it take him to mm"f the la·wn? 30. 
-----
-----
-----
-----
-----
-----
----~ 
-----
-----
Score 
----
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Answer Sheet 
Part I Vocabular,y and Fundamental Knowledge 
1. b 8. c 15. d 
2_. d 9. a 16. b 
3. d 10. c 17. a 
4. a 11. a 18. c 
5. b 12. b 19. d 
6. a 13. b 20. b 
7. d 14. c 
Part II A Computation - Addition 
1. 9 2. 13 3. 17 4. 7 5. 7 
6. 21 7. 17 8. 37 9. 23 10. 21 
ll • 16 12. 19 13. 28 1l:J.. 193 15. 119 
16. 234 17. 184 18. 1919 19. 2046 20. 12660 
21. 5279 22. 9914 23. $10.09 24. $80.70 25. $77.02 
26. $271.40 
Part II B Computation - Subtraction 
1. 4 2. 5 3. 3 4. 9 5. 4 
6. 7 7. 3 8. 9 9. 8 10. 15 
11. 23 12. 22 13. 78 14. 40 15. 4 
16. 337 17. 5522 18. 18 19. 14 20. 189 
21. 31 22. 460 23. 266 24. 96 25. $15.71 
26. $7.76 27. $3.33 28. $5.91 29. $19.53 
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Part I I C Computation - Multiplication 
1. 36 2. 48 3. 6 4. 0 5. 30 
6. 48 7. 0 8. 28 9. 24 10. 12 
11. 68 12. 256 13. 150 ll,i.. 56 15. 344 
16. 1284 17. 3296 18. 1895 19. 5232 20. 2460 
21. 3628 22. 4800 23. 2107 24. $20.64 25. $22.75 
26. $6 2.88 27. $12 .. 42 28. $36.00 
Part II D Computation - Division 
1. 3 2. 8 3. 9 4. 4 5. 4 
6. 5 7. 7 8. 0 9. 1 10. 7 
11. 6 12. 4 13. 8 14. 4 rl 15. 2 r3 
16. 52 17. 210 18. 28 19. 27 20. 30 r3 
21.. 20 r3 
Part III Problem Solving 
1. 6¢ n. 14 marbles 21. 20¢ 
2. 12¢ 12. 22 minutes 22. 100- 310 
1000 
3. 24 books 1,3. $.47 23 $1.40 
4. $20 14. 75¢ 24. 8 quarts 
5. 22 miles 15. $1.31 25. 4 .feet 
6. 32 children 16. 17¢ 26. 15 inches 
7. 9 days 17. 353 bulbs 27. 9 tulips 
8. 20¢ 18. 115 books 28. 4 days 
9. 21 miles 19. 90 days 29. 5 valentine 
10. 4 20. $.63 30. 3~ hours 
